Anatomical demonstration of vagal input to nicotinamide acetamide dinucleotide phosphate diaphorase-positive (nitrergic) neurons in rat fundic stomach.
Recent pharmacological evidence suggests that the nonadrenergic, noncholinergic (NANC) vagal inhibitory input responsible for receptive relaxation of the fundic stomach is mediated by nitric oxide-synthesizing enteric neurons. To demonstrate anatomically such direct vagal inputs to neurochemically identified enteric neurons, we utilized the nicotinamide acetamide dinucleotide phosphate (NADPH)-diaphorase histochemical reaction in conjunction with selective anterograde labeling of vagal efferents or afferents. Approximately 30% of all myenteric neurons of the fundic myenteric plexus stained positive for NADPH diaphorase, and the principal recipient of axonal projections from NADPH diaphorase-positive neurons was the circular muscle layer. In a group of animals showing the most complete labeling of vagal efferent preganglionics with the carbocyanine dye DiA, quantitative analysis of the half of the ventral fundic wall closer to the greater curvature revealed that 46.8% +/- 4.4% of all myenteric neurons received some degree of vagal contacts and that 30.5% +/- 6.6% of such vagally contacted neurons were also NADPH diaphorase positive. In another group of rats with the most successful selective labeling of vagal afferents through DiI injections into the left nodose ganglion, analysis of select ganglia throughout the ventral fundic wall revealed that, of a total of 454 neurons with vagal afferent contacts, 34.8% +/- 2.8% were NADPH diaphorase positive. These findings support the view that, in the fundic stomach, some vagal preganglionic efferents terminate on nitric oxide-synthesizing neurons that, in turn, project to and relax the external smooth muscle layers. Furthermore, vagal afferent endings also contact NADPH diaphorase-positive neurons, suggesting the possibility of local axon reflexes originating from smooth muscular in-series tension receptors and terminating on nitrergic neurons of the myenteric plexus.